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Table 1. Characteristics of Ceramic Brackets tested in this study.

Type of Bond Mechanical Combination Chemical
Material Polycrystal AL:0s Polycrystal AL:O3 Single crystal
Color Opaque Translucent Translucent

Base area(mm’) 11.27 8.86 12.60/11.89/12.50+
Recommed debonding instrument Transcend series debonding instrument Ceramicde debonding Unit Starfire debonding -Plier
Debonding florce applied Tensile - - - indirect tesile

Slot size 022 018 022

Trade name Transcend Fascination Stsrfire
Compamy Unitek Dentarum “A” Company

* . Upper central/Upper lateral/Upper canine

2 2371 47] wjFolet AFa u glowm, ofo] u A e} vhd e Aakrle) thae] AolE K
8l Ostertags”, Newmans'& B ¢] gako] 27} olt},
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22 B o], mAAGME HERYH 33 238 3 129 F 28 d1S AL}
Ao B )&= et 19799 Tavas® Wa- of Rateln Ag A% AEE 23 srgon
s 24 g Bl ¥ 239 s 448 4 SEME o] g3t #d opatat #7le] A% Ale
9tk kAt CohlE! e # Zto) 219l M-g o] & BAsl 3, thhel AL A 2 AAE Has
ot Alel el A 7)elg MEEA 9847t £ o)},
A8} zlole| A w)Fo] ZeolE 460-480 mm* 9]
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Table 2. Characreristics of Adhesives used in this study.

st MM E HAH o2 M gy g5 Blm A

Type of curing light-curing
Percent of Filler (Wt%) 56%
Composition of Filler Silica
Fill Particle Size(un) 0.01-0.09

Acid Etchant Used
Trade name

Company

37% phosphoric acid
Silux-Plus
3M

chemical-curing
28%
Silica glass
0.3
37% phosphoric acid
Endur

Ormco

chemical-curing
5%
Quarts
3-20
37% phosphoric acid
Concise

3M

Fig. 1. Grinding of tooth.
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Fig. 2. The apparatus for making resin block.
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Fig. 3. The device for constant loading
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Fig. 5. Image analyzer(Beuhler. USA).
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Fig. 6. Specimen for examination using SEM

& 248l9rHFig. 5).
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Table 3. Shear bond strength of brackets-adhesives combinations (MPa).

BR Transcend Fascination Starfire
AD P-value
" ¥ £SD Duncan G % £8D Duncan G z 8D Duncan G
Silus-plus 17.32+296 B 1582+1.86 B,C 1099+£3.09 C P<0.05
Endur 17.80+306 B 25121452 A 15.44%+765 B,C P<0.05
Concise 23921343 A 2185+414 A 17941508 B P<0.05
P-value 0<0.05 P<0.05 P<0.05

Fig. 6. Surface characteristics of Fig. 7. Surface characteristics of Fig. 8. Surface characteristics of
Transcend bracket. Fascination bracket. Starfire bracket.
{ C:central. P: periphery)

28 AR A5 AR FH-E HolH(Fig. 6), Bkl Transcend$t Fascination® & 4 23 7
Fascination< %W WAR-HL vjnzg 7[d= $-7} Starfire®] ZA$Hr} & A3 F=(P<0.05)E
silane A= o] g FU FHe FH AR FH & Vel om H&AAE concise®t Endurg AHEF 7
FAE ] k. v I AAlE oA BEE 59 97} Silux-plus®] %5}t & A3 Z=(P<0.05)
Fol|A] w=o] 7hEo EaEpHd %3 #A4de] Ful xR & YErtHTable 4, 5).

o] vebdth(Fig. 7). Starfires 7F2wWo] T2

84 F2E AW, REAoRE A 93 3. A Qb

& B4 B e S Hola JdvkFig. 8).
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Table 4. Comparison of shear bond stength according to types (MPa)

BRACKET N Mean=£8D Duncan group P-value
Transcend(mech.) 15 19.71+4.25 A
Fascination(comb.) 15 22.93+6.34 A P<0.05
Starfire(chem.) 15 14791597 B
Table 5. Comparison of shear bond stength according to adhsive types (MPa)
ADHESIVE N Mean® 5D Duncan group P-value
Silus—plus(light) 15 1471+578 B
Endur(chemical) 15 19.49£6.58 A P<0.05
Concise(chemical) 15 23.2415.78 A

Table 6. Failure mode of brackets and resins combi-

nation.
BE/R RR R/B COMB
Ts 3 1 1
Te 3 2
Tc 2 1 2
Fs 1 1 3
Fe 2 3
Fe 1 3 1
Ss 4 1
Se 4 1
Sc 1 4
T : Transcend , F Fdscmatlon S ¢ Stafire
. Silux-plus , e : Endur , c: (,onmse
BR: WA Aa2 94 | RR A4z 94
R/B ¢ 3 nekaz v COMB @ &35h4

wo] 20 FHRoA o] Aol Pz HFE
o XHe] ML Hdo] TAETHFig, 10:AB).

Starfire B.gbzle] sl A2 gzlo] dolglA] &e.

]
B).

Transcend-Concise(Tc)oll 4] YERSE W) g
FAZHER) HE Fs
gl welAHE #EAYE W AWM= Silver-
stone”2] B&d & type 1 5] HEl S HoFn
prism centere]l #lxlo] d¥ =]l grh(Fig 12

Aol FA & ez

ol

Az o] QItk(Fig 1LA,

15008) SEMol|A] =]#3} =2
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A). 2gA Y ol WA e prism periphery®
gado] @lel Yehtw X e] prism center-¢] ]
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A Jehdth(Fig 12B)®. Transcend-Endur(Te)9]
b Gare Ao K2 Wele #EE A ¢
o] Wolx Urt F4E ol Fa 3ler(Fig. 13:A), B
ZA ] o] A% honey comb¥d} o] A9
AR B #AHA g @Rl ﬁﬁ"—%}ﬂ Ak
o} Sltk(Fig. 13:B).

Fascination-Silux(Fs)o| Al Yelutes &3 3b3(
COMB)®| F/3-& Aol A 5008] 2 2ALsE &0 2|
o] A9 glE enamel prism3}F B33 Rlo] B
olw -1 Ajoldl] F T@'w‘ﬂ adhesive7} VEFITH(Fig.
14:A). Bepl wlo] A& 2008 2 Ak A3t #)23
Hlo] 2ol Aol Yelua 719 73 E EA 3t}
(Fig. 14B). &lx 3} 28 AZHR/B) 38 FF-& Ko
+ Fascination-Concise(Fc)2] x]“%} BepA wo] A
& 15000 2 A Aot QAN #HxFe] dekl
A g oz Jepe (Fig. 15:A), Bl o] 2o
A dhtol BejAle] HAdol vehua #xlo] gk
Heol2~8 Y e e BoErkFig. 15B).

Starfire-Endur(Se)2] -4 /4 150000 2 o3
g Az}, Aol F4 siele JehtA] ek oFgl
T59 gz grlo] doglom Bl o] x9
54& ad& wkedstn lvhFig. 16:A). el W
ojxoA ML #AHA Fom ATy EAE
F& A9 YePUA] @on silane layers] T
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Fig.9 A:Bracket base sur- Fig.9 B:Tooth surface of Fig.10 A:Bracket base Fig.10 B:Tooth surface of
face of Transcend Transcend. surface of Fascination Fascination

Fig.11 A:Bracket base sur- Fig.11 B:Tooth surface of Fig.12 A:Tooth surface of Fig.12 B: B?racket base of
face of Starfire Starfire Te group{x 1500) Te group(x1500)

Fig.13 A: Tooth surface of Fig.13 B: Bracket base of Fig.14 A: Tooth surface of Fig.14 B: Bracket base of
Te group(x 1500) Te group(x 1500) Fs group(x 500) Fs group(x 200)
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Fig.15 A: Tooth surface of Fig.1
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thylaniline, filler2 /¥ o] ofadg 3} tho] ol
dydyrlor EFHH oladd #z& methyl-
metacrylate monomer$} ultrafine powder® A4 5
°] linear polymerg @AJstH tho] o}adY P&
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o o3} FHHE FFAAE o8] PR A ALE
2 gow F2 XA o] A8-En), 318 F§Al
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ARE-3E Aol vl 3 $38 2 FulAE o -dike-
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3™,

Ao|¥e 4 v % P9 g3 5%
g grloz Hasle A A=E Frieded 74
FRIL A ArAtole Ueh A getia o
At
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& 7o) Aol ot} gk wegle] A7) v
g 2zl v 2 A% =g Jvehddh

29 XA Gl3} A3 Gz i A7
7} 91, Silverstone®™& 2] #El& Center etch
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interfaceol] thgk SEM #&-2 3}$ith.
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7NAA ARG @ A¢E S vehle %3
OstertagS”, Bordeuxs”, Franklin®} Garcia%)E 7]
AR FAHHE Hols Bl w& AFY &
Bolds 39 o1} Bisharas™e E'ﬂa A &
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- ABSTRACT -

A COMPARATIVE STUDY OF THE SHEAR BOND STRENGTH OF
DIFERENT CERAMIC BRACKETS AND ADHESIVES

Joo-Won Lee, D D.S., Dong-Hwan Yoo, D.D.S., M.S.D., Ph D., Sang-Cheol Kim, D.D 8., M.S D, Ph.D.
Department of Orthodontics, College of Dentistry, Wonkwang University

The purpose of this study was to evaluate the shear bond strength of three kinds of different ceramic brackets with
three different bonding adhesives. 5 specimens for each combination were tested for shear bond strength using Instron
and for fracture site using SEM. And 3 specimens were cross-seclioned for SEM examination of bonding pattern
between bracket, resin and enamel surface.

The results were as follows

1. The shear bond strength of chemical curing adhesives were higher than that of light curing adhesives.

2. The shear bond strength of Starfire bracket, chemical-bonded type, was lower than that of Transcend bracket,
mechanical-bonded type, and Fascination bracket, combined type.

3. Fracture site of each bracket and tooth surface was examined under a light optical stereoscopic microscope, Transcend
groups were mainly at the E/R intderface. Fascination groups were mainly at the COMB interface and Starfire groups
were mainly at the R/B interface.
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* Key words : Ceramic brackets, Shear bond strength, Adhesives.
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